Since Late Pliocene / Early Pleistocene, the River Rhine, as one of the largest European rivers, has acted as the only drainage system that connected the Alps with Northern Europe, especially the North Sea. Along its course from the Alps to the English Channel the river passes several geomorphological and geological units, of which the Upper Rhine Graben acts as the major sediment trap (Fig. 1) . Whereas the potential of sediment preservation of the alpine foreland basins is low due to the high dynamics of the system, and the area of deposition close to the North Sea was signifi cantly affected several times by Pleistocene sea level changes, the ongoing subsidence of the Upper Rhine Graben offers a unique potential for a continuous sediment accumulation and preservation. The two major sediment traps are the Geiswasser Basin to the south and the Heidelberg Basin farther to the north. Generally the mean grain size of the deposited alpine sediments in the Upper Rhine Graben decreases from south to north. In the Upper Rhine Graben, the Heidelberg Basin acts as the distal sediment trap for alpine sediments transported northwards by the River Rhine. Here, continuous sediment deposition is less disturbed by signifi cant unconformities than in the south. Therefore, the Heidelberg Basin defi nes a key location to understand the glacial evolution of the Alps since Late Pliocene, and moreover to compare it with that of Northern Europe . The Heidelberg Basin hosts one of the thickest successions of Plio-/Pleistocene sediments in continental Mid-Europe. The Radium Sol Therme borecore drilled during [1913] [1914] [1915] [1916] [1917] [1918] , is located in the centre of the city of Heidelberg, close to the River Neckar. It is controversially discussed in literature. "Base Quaternary" was interpreted to be at depths of 382 m , 400 m (SALOMON 1927), or even 650 m Preface: The Heidelberg Basin Drilling Project GERALD GABRIEL, DIETRICH ELLWANGER, CHRISTIAN HOSELMANN & MICHAEL WEIDENFELLER (FEZER 1997) . Nowadays, from extensive refl ection seismics, it is well known that Quaternary deposits are thicker than 300 m. Nevertheless, because refl ection seismic surveys were only conducted in the vicinity of Heidelberg but not within the city itself, no detailed information about Quaternary structures has been available for this specifi c area up to now. Aiming to better understand the geological evolution of the Heidelberg Basin, its control by climate changes and tectonics, and the correlation of alpine and north European glacial evolution, the Heidelberg Basin Drilling Project was promoted by the Leibniz Institute for Applied Geophysics (LIAG -formerly Leibniz Institute for Applied Geosciences, GGA-Institute) and the three Geological Surveys of Baden-Württemberg, Hessen, and Rheinland-Pfalz. The project focuses on the evolution of the basin since Late Pliocene. Investigations are mainly based on newly cored boreholes at three different locations within the Heidelberg Basin, which represent different types of the basin facies ( Fig. 2) . Two 300 m deep, cored boreholes in the city of Ludwigshafen -fi nished in 2002 and 2006 -represent the western margin of the basin. These boreholes were carried out within the framework of groundwater exploration and then left to the Geological Survey of Rheinland-Pfalz. The 350 m deep, cored borehole close to the village of Viernheim should reveal information about the central basin facies. This borehole was carried out and sponsored by the Geological Survey of Hessen and fi nished in summer 2006. The last of the cored boreholes, the borehole Heidelberg UniNord, is located above the depocentre of the basin, on the eastern margin of the Rhine Graben. This borehole reached its fi nal depth of 500 m in July 2008 and obtained fi nancial support from the Leibniz Institute for Ap- Fig. 1 : The Heidelberg Basin (HDB) within the Geosystem "Rhine" (modifi ed after ELLWANGER et al. 2003 To overcome these discrepancies, investigations in the Heidelberg Basin project must preliminary focus on the establishment of a reference profi le of the region north of the Alps, including petrographic, sequence stratigraphic, biostratigraphic, and magnetostratigraphic approaches, complemented by geochronological and geophysical data. Beyond these local to regional aspects, these boreholes offer a sediment archive of supra-regional relevance, particularly regarding the correlation between the glacial evolution in the alpine region and that of Northern Europe. In this context, proxies of past environmental / climate change will be also derived. These aims can only be achieved because the drilled cores reveal a high temporal resolution without signifi cant disconformities These results emphasize that the interpretation of the climatic and fl uvial history of an area on the basis of the analysis of only a few boreholes becomes very diffi cult, not only because the sediments were affected by fl uvial dynamics, but also by small-scale tectonics. The distinct characterisation and stratigraphic identifi cation based on several independent methods, and on pollen analysis in particular, are basic requirements for a reliable interpretation of the sedimentation history controlled both by climate and tectonics.
Considering the data available so far, a pattern similar to that in Ludwigshafen is found in the Viernheim borehole . Based on heavy mineral data, carbonate content, and petrography, the transition Plio/Pleistocene is seen at 225 m depth. However, this boundary is not sharp, but imaged as a transition zone consisting of a reworked horizon. The Pleistocene sediment succession is dominated by alpine sediments, local deposits from the Neckar occur only occasionally. The main part of the Pleistocene section is made up of ten repeated suites that begin with gravely sand layers and end with silty clay sediments or peat. Due to miss-ing pollen data, a detailed correlation with the Ludwigshafen boreholes has not been possible so far. However, HOSELMANN (2008) presents a fi rst correlation with other boreholes of the Viernheim-Bensheim region, based on reference markers, e.g. the occurrence of the "Rhenish Facies". Although a general trend of increasing thickness of the Rhenish Facies towards the centre of the Heidelberg Basin in the south is depicted, the fundamental problem of hampered correlation due to the absence of particular beds at some borehole locations is also addressed. The last of the boreholes to fi nish was the Heidelberg UniNord at the end of July 2008 . Based on the information from the refl ection seismic surveys and the old Radium Sol Therme borehole, this location was expected to represent the depocentre of the Heidelberg Basin. With respect to the fi rst palynological data, this assumption seems to be confi rmed. Even at 420 m depth Quaternary pollen assemblages are found. If this can be confi rmed by more detailed studies in future at this location, the thickness of Pleistocene sediments would be about three times more than in Ludwigshafen; therefore the temporal resolution will be increased by the same amount. Furthermore, the results of the refl ection seismic surveys and the pollen data are promising, regarding the completeness of the profi le. The interglacials -Cromerian, Bavelian, Waalian, and Tiglian -could already be identifi ed by a fi rst scan of the pollen assemblages. To some extent the cores reveal strong and fast changes of the accommodation space and sediment supply ratio. The mostly-fl uviatile character of the depositional environment was temporarily interrupted by lacustrine periods.
To close the gap of seismic information in the centre of the Heidelberg Basin and to ensure that the boreholes reveal thick and more or less complete sediments, geophysical pre-site surveys were conducted at the Viernheim and the Heidelberg borehole locations (BU-NESS, . In close relation to this project, the fi rst gravity map of the Upper Rhine Graben that comprises all available French and German data was com- One of the challenges of this project is the correlation between the three locations of the new boreholes, and beyond this, the correlation with additional, shallower boreholes in the area of the Heidelberg Basin. In addition to lithostratigraphic or biostratigraphic approaches results from geophysical downhole logging can also reveal additional insight into the sedimentary system. Downhole logging data is of particular value, wherever core quality is low or -even worse -core is not recovered, because it provides in-situ information about the sediment successions. HUNZE & WONIK (2008) discuss the physical properties of the different lithologies on the basis of logging data and suggest a hole-to-hole correlation between several locations in the Heidelberg Basin. Furthermore, by statistical analysis of specifi c data sets additional information about sediment provenance could be derived. With sediments deposited by the rivers Rhine and Neckar, two main sediment provenances could be distinguished.
Facing the challenge of stratigraphic correlation, but also that of climate reconstruction, WEDEL (2008) analysed core material from both the Viernheim and Ludwigshafen locations with regard to their fossil content, and particularly the remains of molluscs. The potential for the preservation of molluscs is highly variable. Fossils are often found in the argillaceous layers of the fi ne-grained horizons (Zwischenhorizonte), and to a minor amount also in the fi ne and medium-grained sand fraction of the coarse-grained horizons (Kieslager). The Pliocene beds do not contain any signifi cant remnants of molluscs. Especially from a Mid-Pleistocene horizon, distinct information about several interglacials can be revealed that are suitable for correlation with pollen data and a reconstruction of the palaeo-environment. As a highlight, two mollusc species and one rodent species from the Lower Pleistocene (Lower Biharium) were identifi ed in the northern Upper Rhine Graben for the fi rst time. First pollen spectra from the research borehole Heidelberg UniNord 1 are discussed by HAHNE, . Although only four short sections with well-preserved pollen were found, with the evidence for a Waalian thermomer, a fi rst biostratigraphic marker of regional relevance was found. The pollen spectrum derived from the peaty sequence between 180 and 181.7 m depth is very similar to the fl ora of the type-locality for the Waalian (the Leerdam section in the Netherlands), both in pollen genera and quantities. Especially the occurrence of Tsuga strengthens the interpretation as Waalian. From these fi rst fi ndings a uniform forest vegetation in Mid Europe for the early Pleistocene is concluded, representing a climate that was not warmer than today. In future, correlation between all the available boreholes must be based on a combination of several independent observations. Beside geophysical data and palynological data, absolute geochronological data is required especially. Unfortunately, no dating method is available that can be applied to the entire Quaternary age spectrum. Young sediments (up to ~150 ka) can be dated by applying luminescence dating techniques. Although in the meantime some few and unpublished results are available for the new cored-boreholes in the Heidelberg Basin (pers. communication Lauer), the method has been tested before with fl uviatile sediments of GERALD GABRIEL ET AL.
the Bremgarten section in the southern part of the Upper Rhine Graben .
The results prove that OSL dating is a suitable method for fl uviatile sediments from large river systems. Insuffi cient bleaching of the sediments prior to deposition seems to be not as dramatic as previously thought. The most important fi nding for the Bremgarten section is a short period of major erosion and re-sedimentation of fl uvial sediments from the "Tiefgestade" at the Bremgarten section between 500 and 600 years before present, which correlates with the begin of the Little Ice Age ca. AD 1450. Likewise interesting results are expected for the Heidelberg Basin Drilling Project in the future. This special issue on the Heidelberg Basin Drilling Project is published at an early stage of a just-starting joint research project that comprises aspects from many geoscientifi c disciplines. The intention of this issue is to make some main results already available to the geoscientifi c community, e.g. the refl ection seismic data or the lithologs of the new-cored boreholes. In fact, detailed analytic investigation of the core material has not begun. Therefore, a uniform interpretation of the three borehole locations cannot be presented, which becomes especially obvious with the use of the terms "Base Quaternary" or "transition Plio-Pleistocene". But the cored boreholes should provide unique material to solve these challenges during the next years. Some aspects of this study have been submitted as a proposal to the German Research Foundation in 2008. These eight contributions to this special issue of the Quaternary Science Journal (Eiszeitalter und Gegenwart) present the most recent fi ndings from ongoing research on the Heidelberg Basin. Thereby, they complement some papers dealing with "The Rhine -a major fl uvial record", which is the title of a special issue of the gefunden, untergeordnet auch in den feinen
